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The degree to which research in science education can be scientific has been an issue for most of 
this relatively young field’s existence.  Its oldest professional association, the National Association 
for Research in Science Teaching (NARST) had, as its initial purpose in 1928, the promotion of the 
scientific study of problems of science teaching and the dissemination of the results of these studies. 
Even earlier Francis Curtis (1926) had begun reviewing published and unpublished research studies 
in science education that were deemed to have worth. This led him and others to produce six digest 
of research in science education stretching from the 1920s and forward to 1957.  The quality of this 
research was, however, a matter of much concern in NARST and, in this sense, was a factor in the 
establishment of the Journal of Research on Science Teaching (JRST) in 1963.  Peer-reviewed control 
over its publications was agreed to be a necessary step to improve the state of research in science 
education. Nevertheless, there was a clear difference of opinion among the founders of JRST as to 
whether the model of research in the natural sciences or that of the social sciences would be the 
most fruitful way forward. This was primarily an argument about methodology and design, but even 
then it reflected different recognitions about the complexity of school classrooms where science 
teaching and learning take place.  
 
In 1971, William Jacobson was asked to edit a reprinting of the series of digests he began his 
foreword with: 
science education research is the systematic attempt to define and investigate problems involved in 
the learning and instruction in science. It is desirable that the research be cumulative so that 
investigations build on the research of others.  
 
When John Nisbet (1974) reviewed these reprinted studies he concluded that they provide little, if 
any, evidence of these two criteria.  He concluded that “research in science education is a different 
activity from research in the physical science, but that does not make it any less worthwhile” (p.106). 
 
In his book, Keith Taber comes down firmly on the side of modeling the research on the natural 
sciences. But his model of scientific is not the positivistic one of 1963 that required experimental 
design and quantitative data collection. With the help of Lakatos’ synthesis of the Popperian and 
Kuhnian paradigms for research in the natural sciences, he proposes a post-positivistic notion of 
scientific research that is characterized by continuity and coherence as it progresses. These 
characteristics, he argues, can lead to a Research Programme (RP) for science education that is, 
indeed, a Scientific Research Programme (SRP), and which can provide criteria for judging its validity. 
Lakatos’ synthesis is not easy to follow and involves some terms that will be unfamiliar to most 
science educators. There are theoretical and heuristic components.  The former has a hard core that 
is invariant and there is a protective belt that enables progression in the theory while preserving its 
hard core. The heuristic component can act negatively (protecting the given hard core) and positively 
(advancing further studies).  In the book these components are exemplified in terms of several 
natural science topics, but their meaning in the social contexts of science education does not really 
become clear until it is exemplified by one very major series of research studies in science education 
that have become identified with the term constructivism. Taber’s central interest is to establish 
that these studies do qualify as an SRP in the Lakatosian sense.  Chapter 4 provides this retrospective 
exemplification.  
 
The natural sciences are characterized, among other things, by the use in them of invented concepts 
and the relations between them that enable seemingly disparate natural phenomena to be 
coherently described and explained. Developing conceptual understanding is thus very rightly a 
major issue in science education. The book begins with a very useful overview of the variety of 
approaches to concept learning - that predated the five seminal papers (1978-1983) he recognizes as 
heralding a 15-20 year period of intensive and extensive research that involved researchers and their 
students in many countries as the ideas of constructivist learning were explored. It was an exciting 
period that produced a chain of theoretical ideas about concept formation, conceptual change, and 
conceptual addition, at first with an individual perspective and later with a more social one.  
Furthermore, these studies were greatly advanced through the development of a number of original 
and innovative methods for collecting data, initially from individual learners, but then from them in 
groups, and finally from the discourses of science classrooms themselves. 
 
By 1994, Helga Pfundt and Reinders Duit had listed in the four editions of their bibliography more 
than 4000 studies of ‘constructivist’ studies in science education.  As such a very dominant phase in 
science education research it justifies this book, but its focus on conceptual learning means that is 
also a phase that seems largely complete, albeit that its outcomes are not yet as widely influencing 
the practices in science classrooms as they warrant.  
 
So focused is the author on his task that he devotes  Chapter 5 to refuting, via the negative heuristic, 
the several strong criticisms that were raised against the dominant influence these constructivistic 
notions were having on research and indirectly on the curriculum and teacher education.  The 
important positive contributions to other aspects of science education that two of these critics, 
Bowers (8 refs.) and Matthews (14 refs.), have made are overlooked in Taber’s refuting zeal.  
 
Chapter 6 is entitled Building the Protective Belt of the Progressive Research Programme and it is 
devoted to a valuable summary of much of what has been learnt from the  constructivistic studies 
using particular science topics as examples.  Its later sections discuss the lessons for teaching, but 
stop short at why these lessons have not been widely adopted.  I was surprised that so little 
reference is made to the long and painstaking series of studies over more than a decade by John 
Clement and his colleagues about the students’ conceptions in mechanics (Clement, 1993). It is to 
my mind the best example we have, as yet, of a personal RP in science education that led to 
improved learning through teaching that explicitly included bridging analogies and anchoring 
intuitions that made sense to the students.  
 
In Chapter 7 Taber describes the further progressing of these ‘constructivistic’ studies– a key 
criterion of his view of an RP. There is a brief description of some of the tools, referred to above, 
that so cleverly assisted researchers to elucidate students’ thinking about scientific phenomena and 
the associated science concepts, but this account serves also to remind readers that, for Taber, 
teaching and  learning science is synonymous with teaching and learning the concepts of science.  
 
This is a book I should have read twenty years ago when I was in the thick of the research that Taber 
sets out to discuss as a Research Programme. Of course he could not have written it then because 
that research had to run its course before its worth as an RP could be fully discussed. The book is a 
valuable post-script to a phase of research in science education that has very largely been closed.  
Progressing Science Education is a case study of what was a remarkably sustained attack on how 
better to teach conceptual science to pupils.  It is not about progressing science education in the 
sense of the directions or issues that are now urgent and pertinent for 21st C teachers and pupils. 
 
Thus, this book it is not about the pedagogical questions raised by the shift from traditional to 
humanistic science education (Aikenhead, 2005;  Roberts, 2007). It is not concerned about the 
research on argumentation in science classrooms and how it has evolved into studies of the teaching 
of socio-scientific issues and their moral aspects (Driver, Newton & Osborne, 2000; Zeidler & Sadler, 
2008). Affective responses to science and science education and their confusing relation to cognitive 
understanding are high on today’s research agenda, but not on this book’s (Schreiner & Sjøberg, 
2005; Osborne & Collins, 2003; Lyons, T. 2006).  It takes established science knowledge  for granted 
as the school curriculum for school, thus ignoring students’ need to appreciate  that risk, 
uncertainty, and trust are important  features of the science in making decisions about many urgent 
science and technology issues (Jenkins, 2000; Ryder, 2001; Christensen, 2009).  It just refers to 
‘border crossing’ as a cultural issue in science education but does not pursue it (Aikenhead, 1996; 
Cobern, 2000).  Enough research into these new frontiers of science education has now been 
undertaken for their sequences to be scrutinized for their standing as RPs.  It would have been 
helpful if the author had applied the Lakatosian synthesis to them and shared how well they meet 
the criteria.   
 
I was sorry that not enough was made of an RPs requirements –a theoretical position and a 
continuing and coherent progression - as pointers that referees could apply more regularly and 
rigorously when reviewing research studies in science education for publication. Too many published 
studies still fail to provide evidence of these two features.  
I found the contrast between this book and another recent book on science education quite 
intriguing. Vincentaus Lamanauskas  in Natural Science in Contemporary School, writing from his 
Lithuanian perspective devotes no significant attention to the role of constructivism in science 
education and, hence, makes no reference to researchers who are key figures in Taber’s book – 
Driver (45 refs); Von Glaserfeld (21); Ericksen (11).  Gilbert (33refs. in Taber) is referred to twice, and 
Matthews once, but both now in a positive sense. For Lamanauskas, a key purpose of science 
education is the development of versatile, (integral) personalities in students – a continental 
European emphasis that is missing in Taber’s  Anglo-American very cognitive tradition.   The 
influence of a country’s socio-political environment on schooling is another marked difference 
between these books. It leads Lamanauskas to question  how philosophic, social, and didactic 
aspects of natural science can contribute to the reform of that environment. The phrases -respect 
for life, value-based relations of humans with nature and society, and ethical issues – have no place 
in Taber’s intensity for equating teaching school science with the learning of scientific concepts. 
 
In 1998 in two volumes an International Handbook of Science Education was published under the 
editorship of Fraser & Tobin (1998).  A revised handbook will appear in 2011 and it will be of interest 
to see what it can demonstrate as progress in the field and how it interprets ‘international’.  At the 
time of the original, Cliff Malcolm was an Australian science educator working in South Africa. With 
his Australian hat on, he appreciated the Handbook’s dominant themes of constructivism, computer-
based learning, post modern views of knowledge and participative management in educational 
systems and classrooms. But for the new South Africa, he found the Handbook ‘too much within the 
square’. Too many of the country’s educational issues in science education were missing in these 
volumes, and they were urgent to meet the demand for reform, and not just for reform, but for a 
totally new accessibility for the majority of the population to science education.  As Malcolm could 
say of the first Handbook, Taber’s book sets out a state of the art in science education research, but 
the art and its contexts have moved on, retaining conceptual learning as still important, but no 
longer as a purpose in itself.     
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